Peripheral-type benzodiazepine receptor (PBR) aggregation and absence of steroidogenic acute regulatory protein (StAR)/PBR association in the mitochondrial membrane as determined by bioluminescence resonance energy transfer (BRET).
The steroidogenic acute regulatory protein (StAR) is responsible for acute control of cholesterol transport across the mitochondrial membrane, however the mechanism of StAR-associated cholesterol transport is unknown and may involve the peripheral-type benzodiazepine receptor (PBR)/endozepine system. Several molecules of PBR may associate to form a channel through which cholesterol passes to the inner mitochondrial membrane, and endozepine is the natural ligand for PBR. Bioluminescence resonance energy transfer (BRET) was used to test StAR/PBR/endozepine interactions, PBR aggregation, and the effect of second messengers on interactions. There was no evidence of StAR/PBR, StAR/endozepine, or PBR/endozepine interactions. The StAR and PBR fusion proteins were trafficking to the mitochondria as expected, but the endozepine fusion protein was not localized to the mitochondria indicating that it was not biologically active. Data were obtained indicating that PBR forms aggregates in the mitochondrial membrane. Energy transfer between PBR fusion proteins was dose and time dependent, but there was no effect induced by PK11195 ligand binding or pharmacologic activation of PKA or PKC second messenger pathways. It appears that PBR aggregates in the mitochondrial membrane, however there was no evidence that PBR aggregation is regulated in the acute control of steroidogenesis, or that PBR and StAR interact.